Ubiquitin Ligase, Fbw7, Targets CDX2 for Degradation via Two Phosphodegron Motifs in a GSK3β-Dependent Manner.
Drosophila caudal-related homeobox transcription factor 2 (CDX2) drives differentiation of the intestinal epithelium. Loss of CDX2 expression has been reported in several colorectal cancers and cancer cell lines with a potential inverse correlation between CDX2 levels and tumor stage. Ubiquitination of CDX2 leading to its downregulation has been implicated in several studies; however, the E3 ubiquitin ligases involved in CDX2 ubiquitination have largely remained unknown. Here, it is mechanistically determined that the E3 ubiquitin ligase Fbw7 promotes CDX2 ubiquitination and degradation through two phosphodegron motifs present within CDX2 in a GSK3β-dependent manner leading to its reduced expression and function in colon cancer cells. Fbw7, through its WD domain, interacted with CDX2 both in a heterologous HEK293T cell system and in colon cancer cells. GSK3β was also present in the same complex as determined by coimmunoprecipitation. Furthermore, overexpression of both Fbw7 or GSK3β down regulated endogenous CDX2 expression and function; however, both failed to inhibit endogenous CDX2 when either of them were depleted in colon cancer cells. Fbw7-mediated inhibition of CDX2 expression also led to reduced CDX2 transactivation and growth arrest of colon cancer cells. Both GSK3β and Fbw7 degraded mutant-CDX2 having either of the Cdc4-phosphodegron (CPD) motifs disrupted (CDX2-S60A or CDX-S281A), but were unable to degrade mutant-CDX2 having both CPDs disrupted (CDX2-S60,64,281A). Taken together, these findings demonstrate that Fbw7 negatively regulates CDX2 expression in a GSK3β-dependent manner through two CPDs present in CDX2. Mol Cancer Res; 14(11); 1097-109. ©2016 AACR.